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Spiralians, which include annelids, mollusks and many other
protostome phyla, develop via a highly stereotypic pattern of
early embryonic cleavages. Although Spiralians represent
morphologically diverse animal phyla, their embryos share
many similarities during early development, particularly in
regard to axial patterning and cell lineage programs. For ex-
ample, in all species examined, the D quadrant acts as an orga-
nizer of axial pattern. In mollusks, macromere 3D is the precise
source of organizer activity, and molecular studies indicate that
MAP kinase signaling is required for this activity. In the
polychaete annelid, Hydroides, activated MAP kinase is not
detected in 3D but is instead found in 4 days, the micromere
daughter cell of 3D. This finding has lead to the prediction that
4 days is the embryonic organizer in annelids, suggesting a
heterochronic shift in the timing of axis induction in the annelid
lineage. However, there is no direct evidence from any annelid
demonstrating that 4 days is the source of organizer activity, and
functional experiments to test the role of MAP kinase signaling
on axial patterning have also not been done. To address these
outstanding issues, we report our investigations of axial
patterning in another polychaete, Capitella sp. I. This species
offers many advantages for studying early development inclu-
ding large, unequal cleaving embryos that can be accessed and
manipulated during early stages of development, and a se-
quenced genome to facilitate identification of the molecules
involved in axial patterning.
doi:10.1016/j.ydbio.2007.03.623
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The hierarchy of the segmentation cascade responsible for
establishing Drosophila body plan is composed by gap, pair-
rule and segment-polarity genes. However, in anterior regions
of the embryo, no pair-rule stripes are formed. This and other
evidences led to the hypothesis that anterior gap genes might
repress anterior pair-rule stripes formation there. We previously
confirmed that for the gap-like domain of Slp1. Here we show
that the anterior domain of Tailless (Tll) and Huckebein (Hkb)
work in combination with Slp1 to repress anterior stripes. We
detected first and/or second stripes of hairy (h), even-skipped
(eve), runt (run) and fushi-tarazzu (ftz) with subtle increased
shifts and/or anterior borders de-repression effects in slp−/tll−
and in slp−/hkb− embryos, compared to the effects detected in
single mutants. Furthermore, the expression of tll and hkb
ectopic domains along the ventral region repressed the same
stripes affected in the mutants. With the ectopic expression
system, we were able to show that Tll is working through a
gradient mechanism to repress the gap genes gt, kni and Kr.
We are presently investigating whether regulatory regions
responsible for anterior most stripes respond the way endogen-
ous stripes do in the mutants and in the misexpression assay.
doi:10.1016/j.ydbio.2007.03.624
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One of the intriguing questions in developmental biology is
how to generate a complex body plan from a single cell. The
larval and adult body of a fly is segmented and this is achieved
through a segmentation cascade that originates in the oocyte and
subdivides the embryo into increasingly refined domains. This
project focuses on the maternal morphogen Bcd, which is
distributed in a gradient. Embryos from mothers homozygous
for strong bcdmutations lack head and thorax, suggesting that it
is at the top of the segmentation cascade. We would like to study
how bcd works through its target genes in anterior–posterior
(AP) patterning. Our hypothesis is bcd activates its target genes,
which then autonomously control the formation of specific head
segments. To test this, we have begun a series of experiments to
re-engineer the Drosophila embryo by creating anterior
gradients of five individual Bcd target genes in embryos
completely lacking Bcd. Our preliminary work suggests that
replacing Bcd with an anterior domain of the gap gene giant (gt)
does not rescue the bcd head phenotype, however it causes a
worse phenotype, a loss of more segments in the middle part of
the body plan. We found that gt functions to keep the gap gene
Kruppel out of the anterior region, and thus is a permissive
player in head development. We are currently replacing the Bcd
morphogenetic gradient with four other target genes, ortho-
denticle (otd), empty spiracles (ems), buttonhead (btd) and
sloppy paired 1 (slp1). These experiments will shed light on the
network of genes that control anterior patterning of Drosophila
and try to answer the evolutionary question of how insects
lacking bcd can achieve anterior development.
doi:10.1016/j.ydbio.2007.03.625
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The establishment of proper gene expression territories (GET)
along the dorsal–ventral (DV) axis of the Drosophila embryo
relies on controlling nuclear translocation of the real-like
transcription factor, Dorsal (Dl). After fertilization, the maternal
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pathways Toll (Tl) and Dpp/BMP4 converge on the cytoplas-
matic IkB homologue protein Cactus to regulate its degradation.
These events give rise to a nuclear gradient of morphogenetic Dl
protein in the embryo that in turn activates genes that are sensitive
to different thresholds for Dl.We have recently demonstrated that
a maternal Sog/Dpp pathway is able to pattern the Drosophila
DVaxis of the embryo by directly influencing the slope of the Dl
nuclear gradient. Although our conclusions about this issue are
based on genetic evidence and careful examination of GET, they
do not reflect the precise relationship between the two pathways
along the entire embryonic DV axis. In order to understand the
precise contribution of the Tl versusDpp pathway on the shape of
theDl gradient along the entire DVaxis, we have used amultiplex
in situ approach. This technique allows us to ask questions
regarding effects on overlap between adjacent territories. We
have started using a specific genetic background in the mothers
which ensures that signals from the Tl pathway are homogeneous
throughout the embryo. This way, by varying the Dpp pathway,
for instance, by use of a dpp duplication in the mothers, or
reducing the Dpp antagonist sog in the mothers, we expect to
define the contribution of the Dpp pathway alone, to gene
expression target of Dl regulation.
doi:10.1016/j.ydbio.2007.03.626
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The establishment of dorsoventral axis in vertebrates requires
the concerted action of Wnt and BMP pathways. Early in the
development there is an accumulation of b-catenin on the future
dorsal side that allows the establishment of Spemann's
Organizer, which secretes BMP and Wnt antagonists that
regulates cell fate in the embryo. It has been demonstrated that
both pathways are regulated by heparan sulfate proteoglycans
(HSPG) that acts as coreceptors facilitating the intracellular
signaling. We have cloned Syndecan-1 from Xenopus (xSyn-1),
which is a cell surface HSPG. xSyn-1 is a maternal and zygotic
gene, that have an expression pattern that resembles that of
members of the BMP2/4 family when is analyzed by in situ
hybridization. xSyn-1 is very robust in the rescue of dorsal
structures in ventralized embryos injected with b-catenin
morpholino (bcat-MO). We have demonstrated that this effect
is specific for xSyn-1 and none other HSPG. The rescue of bcat-
MO by xSyn1 is counteracted by injection of BMP4. This effect
also correlates with downregulation of BMP signaling studied
by phosphorylation of SMAD1 and reporter assays in cell
culture. We have also found that the rescue of ventralized
embryos is Chd dependent. However, we do not know if this
action on BMP4 signaling is direct or indirect. A possible
mechanism of action for the function of xSyn1 on BMP4
signaling will be discussed.
doi:10.1016/j.ydbio.2007.03.627
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Embryonic exposure to the teratogens forskolin, cyclopa-
mine, or ethanol has been shown to disrupt the normal
patterning and formation of the body axis. Here, we compare
and contrast the effects of these teratogens on developing
zebrafish embryos. One common effect of forskolin, cyclo-
pamine and ethanol is to inhibit Sonic Hedgehog signaling
(Shh-s). The Shh-s pathway is essential for multiple events
during embryogenesis, including the development of the
notochord and the process of somitogenesis. Studies have
shown that disruption of Shh-s causes defects in the size and
shape of the notochord and somites. While these three
teratogens all act upon Shh-s, they differentially affect other
genes also important for the development and formation of
the body axis, resulting in a unique phenotype for each
exposure. In our study, we have investigated the expression of
several key genes in somitogenesis and notochord formation
we predicted would be affected by these teratogens. Embryos
were exposed to each chemical starting just prior to
gastrulation until they reached key developmental time points.
Analysis of the notochord revealed an expansion with all
three compounds, suggesting changes in the convergence–
extension process. The somites were also observed to be
disrupted. However each teratogen produced a unique set of
phenotypic changes to the body axis. A greater understanding
of the mechanisms produced by teratogen exposure may shed
some light on several human diseases that include similar
malformations in the limbs and trunk.
doi:10.1016/j.ydbio.2007.03.628
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Vertebrates exhibit stereotypic internal left-right (L-R)
asymmetry. Little is known about the mechanisms that initiate
this asymmetry or how it is translated into asymmetric
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